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Bropan Mex ynapogan Kuumepet{uun AJCONE/15/P /2421
Opranusawnn 06beLAHERHBIX Haujmi USER

M0 NPAMEHEHHI ATOMHOH SHEprHH ORTGINAL: RU LAN
B MHPHBIX L8N

He nopaewns ornawenwio go oduumnarshoro coobuenwa ka Kondepenumn

WCCJIELOBAHM 110 XUMUN AMEPHLIMA

r.H.Axosnes, B.H.KocAxon

QOw7pHafd nporpamMMa PeakTopoOCIPOEBNd CBA3AHA C COB3LAHKEM DeakK-
TOPOB IJa NPOMBBOLC TB& SKEKTDPOJHEPI'MM ¥ MCCAELNBATEILCKUX DEarro-
L . C MOUNHHMY NOTOKaMmy HEATPOHOB, A& Takxe C NDYMEHEHWEM UNYTOHMA B
KavecTne Jendamerocs Marepwana. Ilpy oroM, oaaroxapsd rjyOOoKOMY BHIO-
pasdi AlepHoro ropwyero, OyJIer mnojyvyarscAd NAyTOHWH ¢ BHCOKMM CO-
penpiadueM TAEEJHX ¥M3CTONOB., B Buie Cljasa ¢ ypayOM Wiy CIJiaBOB C

o WHEDTHHMY DA30ABATCIAMY SNNMUHUEM ¥ UMPKOHMEN NIy TOHUI MOKET OHTb

, BHOBb MCIIOJIb30Bal Kak AendumicA Marepuan. B pesysiprare 3TOr0 3Ha-
YYTENbHO DACUMPANTCSA BOBMOKHOCTY NOJYyYEeHMA TDAHCIIJIYTOHMEBHX 3Je-
MeHTOB, IloMyMo amepwuuf-z4I ¥ Kopuf-242 CTAHMyT LOCTYNHH B 3Hauy-
TEJNBHNX BECOBHX KOJMYECTRAX amepuunii-243, TAKENHE M30TONH KOpHd H,
B IanbHelmeM, rxamidopHud, MB0TONONH STHX 3JEMEHTOB OYIYT NOCOYHHMK
npolyKramu nepepaCOoOTKu #LepHOTO ropwyerc wiay CyILYT noilyyarbcd M3
crnengansHo OCJIVYEHHHX MATEDUAJIOB.

'™ BKCipakKUMOHHOA nepepaCoTke 001y yeHHoro ALEDPHOre TOpLYeTro
TPAHCIJIYy TOHMEBHE BJIEMEHTH KOHLEHTDPMDYOTCA BMECTEe C Npolykramm Je-
JeHMA. B LanpHekmeM mnoiyyaercd (paruud, colepramas TpPaHCIIYTOHHE-
BHE DJCMEHTH, BMECTE C DeIKO3EMENbHHM/ NPOAYKTaMy JHeleHuA, I'pynmo-
BO€ pasjieJsieHde TPAHCHNYTOHMEBHX ¥ DPEUKO3EMENbHHX OJJeMEHTOB, & Tak-
K€ TpaHCIJIYyTOHMEBHX OBJEMEHTOB JPYI OT Apyra ABIAAETICA BechMa CIOR-
HOJA 3anaveld jJaxe Npu padoTe C MajHMKU KOJMYecTBaMMd. B HaHHOM clyuae
IpoLecC OCJAQXHAETCHA OrPOMHOW YJHeNbHOH AKTMBHOCTBE HCXOLBHX MaTepn-
ajos.

HccnenoBanud B 9T0f o0MaCTH uUMEPDT OCOJbloe HAYYHOE X NDAKTHYE-

CROE 3HaYgHue, NOSTOMY HIYJCHHE XiM¥HH TPAHCIIYTI O HHUEBHX SJAEMEHTLCE,

25 YEAR RE-REVIEW
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U B NEpByD ovepenb, aMepuuud u kWpyd, KaK Hauooaee LOCTYNHHX 3
HUX, npuodperaeT oco0yi0 LEHHOCTE.

I. MeroZn BHienNeHMA aMepuuusi, CoCTaB u pacrsopu-
MOCTb HEKOTOPHX COCIMHEHMH aMepuuma

MeToxam paInyoxuunvyecxoro BHIeJsI€HKA aMepuupA MocCBANgHa o0mMpHAA
mareparypa (I+5), Budop MerozoB ompeleaseTcs CocTaBOM HCXOLHOTO
MaTepnana ¥ HanaMyueM WM BGBMOKHOCTHD M3TOTOBJIEHWA COOTBETCTBYDmell
annaparyps.

PaccmarpuBaknTCAd TPM KA4CCa METOXLOB BHIENEHMA M OYMCTKH avepu-
unA: WOHHHHE 00MEH, OKCTpakuMd DPACTEOPHTENSMA M OCAKLEnye.

a) MezoId womEoro oCuera. lonHGe pa3meneHe TpexBaleHTHHX aX-
TMHILOB i PELKO3ENMEIBHHX NPOLYKTOB LEN€EMA MOXeT OWThb LOCTMIHY TO
MeTOoZaMy MOHHOYO oOMeHa . PAaCorTa ¢ BHCOKOAKTMBHHMM MATEpMaNaMu OC-
TOXHACTCA pAXMONMATHYCCRUUY ddPerTaMy, Pasinoxenme BoLW NOL LelicTBU-
€M m3JyJeHHs ¢ oOpasoBaHHEM ras000pasEiX NPOLYKTOB B CTOJGE CMOJIH
SHAUNTEJBHO 3aTpyJXHAET BHNOJHEHHE 3alauu. [oxCOpoM pasuepoB anmna-
parypbz, PerymupoBanneM CEOPOCTM BJIIOMPOBAHMA ¥ TEMIepaTypH MOXHO
N3CEEAaTH Da3pHBOB CT0JCA CMOJH M LOGHTLCH YCHEWHOTO pPasielennd.

Bo Bcex cuyuadx ClekyeT CTPEMATHCA K TOMY, YTOOH ra3H, 06pa3y oy ecq
B aKTUBHOK 30HE croada CMOJH, yCneBaiy BHMHBATHCA 3JIREHTOM,

Lt TpynnoBOTO OTLEJIeHHS aMEPMIHMA I KpUA OT pPeLK0o3eMeabHAX
NDOAYKT OB LETMEHASA UMPOKO MNpuMeHAercd 20%-HHM CIIMDT, HaCHUEHRNE Tra-
3000pasHHy XTOPUCTHM BOJLOPOKOM., PaKTOp pasieleHus Lis CIIYPTOBOTO
pacTBopa B XBa paza Bhle, yeM Lnd I3 ¥ BoxHoro pactBopa HCP.
O,Jmaxo, Ip¥ MCIIONIBP30BEHMUHN STOTO BJIEHEIa B YC/IOB#AX RHCOXOH yIeabHoR
AKTHBHOCTH TPeOyeTcA COJIbIAA OCTOPOXHOCTEH BCJEICTBME BECHMA CUJBHHX
paluonuTuyecknX 3ddexroB. TuoUMaHAT &MMOHMS B STOM OTHOWNEHNM 3Ha-
Y¥TEAbHO 00Jee yCTOKYMB.,.

Pasnenetne aMepnuas ¥ KOpuA ABIAeIcHd OLHOV U3 HamGolee TPYLHHX
XpoMaToTpaguueCKuX onepaluit, Ilpy BJDMPOBAHMN LMTDATOM aMMOHMS GHJIH
HROCTUTHYTH XOpoWye pe3yJibTarTH, OJHAKO JCIEWHOE NpPUMEHEHUE 2TOTO
OJlDeHTa IJf BHCOKOAKTHBHHX MaTepUasiOB CBA38HO C CoJbluMy 3aTpyLHe-
HUAME. BuHHa# ¥ MoJOYHAA KUCJNOTH, TP KBBECTHHX ycnoBeuax, odecne-
UnBalT JNyuvmee pasielesMe, OLHAKO OHM TaK®e OWIM HalleHH HenpakTHu-
BHMM, B OT/EUH€ OT BCEX IePEUMCIEHHMX BHlie peareHToB O - 0RCHUBO-
CyTupar amuouss [OBBONAET NPOBOIMTL pasieJeHUe TIpH OXJaglewnu, a
TAKXE HA KONOHKAX HEO0JNBWOA BHCOTH, YT0 OYEHb BaKHO LJd pasleleHus
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OJleMeHTOB ¢ BHCOKOH yneapHok N -aKTWBHOCTLI. PasielieHUe BECOBLX
KOMMUECTB auepriud 11 KOpUA OHJIO YCNEWHO BWIOJNHEHO B YCJOBMAX, KO-
4a CMoJia moAseépranach nLose obayuenns 0,01 Barr.uac’l.r" . JTO 3HA-
yeuye SIBAACTCA JaJNEKO HE NpeNEJIbHHM Npy MUCNOJAb30BaHUM AHMOHOOOMEH-
HHX Dnpoueccos IJA KOHLEHTDMDOBAHMA aKTHHUAOB. B Tex cryvadx, xoria
VMIMEET MECTO CeJeKTWBHasA copOuudA, Lo3a Moxer CHTH MOBLHIEHa B LecAT-
Ky pas.

HecmoTps Ha BCe MNepeuyc/eHHHe BhE 3aTpyLHEHMA, BOBHMKALLME
ApU NCTONb30BAHKMY METOM0B MOHHOTO OOMEHa B YCJIOBMSX BLCOKON papua-
Lun, Wupoxas nrorpaMMa No¥CKOBMX pacoT NO03BOJAMJA ONpELeNuTh Hau-
Ayyupe ycnosud pasiesNenus UNf BCeX CJiyyaeB, KOTOPWE BCTpEYaduCh B
npaxTuxe. HazesHOCTH npouecca pauieseHns NO3BOJMA& NPUMEHATHL aBTO-
MaTyyecKoe ynpaBAEHUE TEXHOJOTUYECKUMY ONepauuaMy,

6) MeTouH BKCTDaKIUK pacTropuTeNAMU,. TpexXBaJeTHWH aMmepuuui ner-
KO 9KCTparupyercs Tpu-H-CyTuagocearoM (TI) uz KOHUEHTPUDOBA HHNX
pacrsopos. Ha puc.i u 2 nmoka3aHW HEKOTODHE DE3YALTATH, NOJYYEHHHE
npu u3ydennu SKCTpPAKUMHM TPEXBANEHTHOIO aMe;uuma ¥ Kiopua TBE us
PacTBOpOB HMTPATOB NMTUA, HATDUA, aMMOHNA, OepM/IMA, MATHUA, Kalb-
und, Meinm, Maprauuna, asrbMuEMA, FeJesa u saHrava B 0,5M HNOS?
ViHTepeCHO Tak¥e OTMETUTh, YTO B OICYTCTBUM BTOPOTO HMTpArTA npy
KoHneHTpaunn HNOQ, MeHee 5-6M  kosdguument pacnpeieseEns Ki-
pus OKasiBaeTcaA MeHbWe COOTBETCIBYLWEIO Kov(duumeHTa LS aMepuimd.

SHeuuTe/bHNA NpaKTuyeckuil MHIEPEC NPeLCTABISET NPUMEHEHHS
SKCTPAKLUMOHHHX METOAOB AJA BHUENEHNA aMepulif ¥ Kwpua U3 KOHLEHTpa-
TOB, CoLepsamyX DeLKO3€MeJbHHE NpPOLYKTH AencHudA, OLHAKO, B CUCTEME
TL®- }HYQ5 y TPM MHOTOCTyNeHYaTOH BKCTpaKUuMy, HEOLNM ¥ TpOMEeTHH
CONpoBOXLaNT amepuluil u xopuit. Ins paszericsud ux TpeCierTcd npnMe-
HEHNE WHHX METOLO0B.

JKcTpakuna amepuuuaA THd wupoko ymoTpelasercd IJs rpyCoi OUYMCTHKM
OT LieJIOYHHX ¥ ',eJOYHO3EME/bHHX METaJNOB,

C nouMompb Iu-(2 arnn-rexcnﬁ)-opro@oc@opﬁoﬁ KUCNOTH 7 MOXHO No-
JYuuTh OoJiee BHCOKOE OTHOWEHNE KOOWPULKMEHTOB pacnpelejieHua cocel-
HUX 3/I€MEHTOB B DALY JAHTAWMLOB, paBHoe 2,9; mo cpaBHenuio ¢ 1,9
B cucrteme TE - }HQO5, JTOT BKCTPAreHT GOJiEe YCTOHYNB K THI-
po/mM3y 1 MeHee pacTBOPUMM B BoXe, yeM TEHb. OﬂHaquaaAaua 9KCTpakuy-
OHHOI'O Da3AENEHNA TPAHCNIYTOHMWEBNX BJIEMEHTOB OT JAHTAHWLOB, & TaK-
A€ TPAHCIJIYTOHMEBHX 3JIEMEHTOB JADYT OT JA]yTra TOJHOCTLD He peumaercs.
TpelybTrcs gasipheiiine Quanko-XuMuuecKue nccieloBannA, NMOMCKM HOBHX
GoJiee MEPCMEKTUBHHX OKCTPATEHTOB ¥ DeWeHne CJIOKHNX MHKEHEDPHO-TeX-
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HMUeCKnX zalay,

3HaYUTeIbHHN WHT6pPEC npelCcTABJIANO M3IYYEHUE BOIMOXHOCTYA MCIIOJb-
soBaHmd THd LA OSkcrpakKuuy CoeluHeHRui Wec TMBAJGHTHOTO aMepuuud .,
OfEaKo 0Ka3aloCh, YTO aMepuuui-HMTDATr He SKcrparupyerca THd ,Tak
K&K CHCTPO BOCCTaHaBIMBAETCA OPraHMYECKUM pacTBOp4TEsIeM 10 HUTDATA
amepuuua (1),

B) Meroin ocaxmjenusi. TIyToHMl OCHYHO OTMUENAETCA OT &MEepULMA
nocpeCTBOM OCaxkIenyd IePEeRucyH MayTroHuA B KucJjoi cpexre. lia orne-
NeEMSA CBHHUA ¥ BuUCMyTa  NDUMEHAETCH OoCaxlieHue uX B BUle Cyanpdu-—
loB.

Ocaxlesue OKcajlaroB amepuuyd ¥ DeLK0O3eMeJsLHHX DJIEMEHTOB WUDO-
KO MpuMeHderca XA oTIEJEHUs uX OT O0JbuMX KOJMYECTB xeneza, Xpo-
¥a ¥ Hukead., Ecaum KoHUEHTpauus aMecpuuud ¥ DPeXKOo3eMEeJbHHX 31eMEHTOB
Mana, TO B KauecTBe HOCMTENd MCMOJB3Yyercd okcanar xaapumd, Ocanox
MOKEeT OHTB JIETKO NpeBpaled B I'IPOOKUCHL 00paloTKoif ropaved mesoybm,
KanpUuMit yranseTcs npy mocJelylIyMX NpoMEBKaxX., B pajze cayvaes Ooree
yIoGHHM HocuTeNeM #BigeTcd okcanar ypawa (IV). Ecum B pacrBOpe
npucy TCTBYeT NIy TOoHRH, TO aMepunul ocaxlaeTcsd BMECTE C OKCaJaToM
nayrouus (IV).

OT =enesa, Xpowa M HUKeJd amepunuit oriesderci Takxe B BUJIe
K,Am,($0,),. B xauecrse mocurens ynorpesnserca X, Pu,($0,), .

JT0T MeTok OCHYHO npuMEHseTcd B TeX clyvadX, rle ke rpedyercd
JucTaHUMOHHOTO oC0opyloBaHud,

La8 orlesenua amepmuud 0T peZKO3eMelsHHX NPOLYKTOB JeleHUA
NpAMERAeTCA oCcaxienne Kami-auepuuua-(¥)-rapdorara,. ilpu Mano#
KOHLEHTpauu¥ aMepyuud B KauecTBe HOCHTENd MCIIONB3YETCA JPaHUA -
W TIAYTOHMATPMKApOOHAT Kajud, PaRee uMpoOKo npuMeHABmMACA PTO-
PRIHHE MeTOL B HaAcToAmee BpeMd HaXoIMT orpaHMUeHHoe NpUMEHEHMe.
BoccTadosnenne aMepnuusa (VI) mpoZykramu pagmosmsa UPHBOLUT K 3Ha-
YgTEJNBHHM N0TepAM aMepuuud,

T') BuieJeHHME aMmepulMsA M3 CTApHX NpenaparoB MIyTolua, HauGoxee
IpoCTHM myTeM XJA noryyewus uyucroro miorcna Am?'  aBaserca Buze-
JeHue €ro u3 INMTeNbHO XpaHusmerocs nayround. Avepummit-Z41 Haxan-
JuBaeTCA B NAYTOHKM KAK MPOILYKT ﬁ -pacnafa naIyToHua-2471,

Oxzwe rpauM adepuiuA-24T Own BHIEJAEH M3 IIYTOHMA IO onUCaHHOK
HUKE CXeue.

TUnyrouul orlendancd B Buje nepokcuia. 3 guarrpara amepunmit
BMECTE ¢ oCTaTkKaMy NIyTOHud ocaxklancd ¢ rmIDOOKMCHD X€71e3a, KOTO-
pafd OTJZendnach Ha (QuiAbTPE ¥ pacTBOpANach B cepHoll Kucnore, llayro-
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PEXBAaJEHTHOTO COCTOAHUA # ocaxlialca B

Avepnunit coocaxfaisca ¢ nayrouuenm. Ilocue

HOBIOPHOTO oCa®AEHUA LBOMHHX CYIbaTOB OHJO LOCTUIHYTO [0JHOE OT-
Lejenue or xeresa. Ocalok pactsopancsd B4M HNO;,
NANCA CUXPOMATOM KAJMA L0 WECTUBANEHTHOrO COCTOHHAA I aue puuunit

s VIyTOHUA ORuC-

Ocallox pactsoparcs B 0,1 M HCE

lIOC/Ie Yero oCTaTKM NAYTOHMA BKCTPATUPOBAIUACD pacTBopoM TEeHOWNTpH-
propauerona 3 CeH30ne, B moxyyeHHOM NpoLyKTe Cokepxaloch IO Becy
oxoso 50% auepuuusa. Iocre aToro npoBoJMACH aurnax aMepuuud. Cxema
afduHaxza: yraneuue MeTalnoB CEPOBOLODOLHON Tpynny B BuIe Cyabdu-
HK0B, ABYXKDATHOE OCAKLEHUE aMepulimsd B BuIeE xaui-amepunna-(¥ )-kap~-
0oHaTa, OCaxIeHMe okcarara aMephlnda, npoxainBauye i noJyyeHue Ko-
HEYHOTO NpoAyKTa B BUAS ABYOKMCH amepuums. [1ouyyveHHHi npenapar co-
Aepxan Mewee 1¥ npumecei.
I) PacTsopuMoC T M cocTas HEXOTOPHX CoeAHEeHUH aMepuimd: Ompe-

Aenena GopuanbHad pacTBOPUMOCTH HEKOTOPHX CoeXMHEHUH aMepuumd,
TNaBHHM 00pasoM TeX COCLUHEHWH, KOTODHE UMEDLT BHAYeHHe B aHaauTyu-
YeCKOH XuMuy 3TOTO djeMeHTa. lloryyeynue jaWHHe npuBeseHH B Tadny-

ue 1,

PacTBOPUMOCTH HEKOTODHX COeAMHeHul aMepuumns

Tadanna 1

CoernHuerns CocraB Temnepa- dopuanvHad
pactaopa Ty pa PacTBOPHEMOCTH
0 r/n
(-c) /
TRIPOOKKCE . -
amepruma (I) 0,3M N, OH 20 2,4°I0 3
Oxcanar 0,IM H,C,0+ _n
amepunma () 0,IM HNQ, 22 1,8-107¢

; 0,25M HNO, 20 2,5:107"

" 0,2 M H,C,0, 25 1,8-107*
Tpudropur 2,6 M HE+ ) -n
aMepuum A M HNQ, 25 I1,6:107°
Hatpwuii amepu- ‘ -1
OijaLeTar 3 Nal,H,0, 22 6,710
Kammi amepn- -3
umn-(¥ )-kapdonar 2,5M X, 00, 25 4,8:10

c 7
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XUMMUeCKUM aHaMM30M W N0 CHEKTpaM HOTANWeHH: B NOJIMKDHC T& JLIH=-
yeckoll fase npy HE3KMX TeMnepaTypax uieHTuduUUposaH pAJL LBOMHLX
cynpgaros amepyuna () ¢ xamem, pyonnueM, nesueym n rammen (L) 2,

IBoliiHe CylvdaTH ocamIAIMChH U3 0,5M pacTBopa cepHoll Kuc/aoTH
J0GaBJerneM PacTBOPa COOTBETCTBYBIero cyapfara oLHOBAJIEHTHOTO Me-
Tajana. B radaune 2 nmpelcTaBieRH NoJNyYeHHHE pe3yabTaTH,

Tadmuua 2

CocraB [IBOMEHX Cynbdarosn avepriua (ll) ¢ oZHOBA&NeHTHHMY
MeraiaMy

.

CoexuHenne JicxoxHoe MﬁﬂﬂpHoe OTHOueHne | ®opmaspHad

pac TBOPHUMOCTL
Am r/n

J0

K Am($0,), 2 H,0 6,4
K;Am (50,),- H,0 37
K, Am,(50,), 411

RBAm($0,), - 4H,0 0,6 325

CSAm(80,), - 4H,0 5,0 400
TeAm(30,), - 4H,0 : 4,5 5,7
T8 g Am, (30,), 6,2 17,3 4,2

2. Hexoropue wmccrnegobanma CNEeXTPOB nomomegnﬂ
aMepnuuA B KpucTanlax ¥ pacThopax

Baa conocrabiesua 3aKoHOMepHOCTE!l HaOAMZaomuxca B pPALy coenu- -
HEEUN M3031eKTDOHEHX amanoros Eiy>* mAm,5+ OHJIO IPELANPUHATO HBY-
YEHME ODIFHADHOTO ¥ ABOHHHX CyAbaToOB eBpOIMA X Kamd, XA KOTODHX
KcCrenosamch GasoBas IMarpaMma CHCTeMH K;S0, - Euy(80,), —H,0

x) JaHHui pasien cocTaBleH Ha OCHOBE Marépnanos, IPEIC TABNEHHHNX
PopCerxo-Tepratosi 1.C.
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W CIIEKTDH norxnoledud B TBepich gase T0.

CpaBHeEMe XHUMUYECKUX CBONCTB JABOMHHX Ccyapfaros E‘.u5+ n Am/""

C KauneMm oCHADYXUJIO TIYG0K0E CXQICTBO DTOrQ Pala cCoesMHennit B CMHC-
e XMMMYECKOTO MOBELEHNA ¥ CYWMECTBOBAHMA PALA AHANOTWYHHX N0 COC—
TaBy coelunesmii, ConocTaBJeHue CNEKTPOB NOTJOWLEHMA aAHAJNOTHYHHX
coemmrenmi Bu’t  y Am®* y @& TAKKe CpaBHEHME BEJIMYUH CHJ OCLUM /IS~
TOpOB, COOTBETCTBYOWUX 2/IEKIDOHHHX NEPEXOAOB, KOTODHE AJIS aMepH LA
OHJIM  BHYKCJEHH Kak Iad KpHCTaN0B XBOMHHX CYJBYATOB, TaK U LJf
pacrsopos Am”* | Am0, u Am0** g HCBO,  m H,90, , ¢ necom-
HEHHOCTBD NoKasano, yro 5§ 000/M0Yka BHAYMTENLHO GOJblE T0JBE PKEHa
BIMAHMIO BHEWHM X DJEKTLHYECKHX noJeli, OCOOeHHO YysCTBMTEJEH K 13Me-
HEHID COCTaba pacTBOpa CMEKTp moriomerus amepumus (VI), Koropuli
uccrelosancd B pacrBopax cepvoit {(II) w a30THOM KucroT (puc.3).

ConocraBleHne TEOPETHYECKH BHUUCJEHHHX BEAWYNH CUJ OCHMIIATO—
POB TIOJIOC NOTJIOLEHUA MOHOB AKTHRiL0B C HAllLEHHHMA SKCIIEPUMEHTAID-
HHMY SHavemmaMy nas monoc Am’ Am G, o Am,Df B pacTBopax

HCBO, u Hp,B0,  moxasano,yro sa mossieEnme smx NoMoC 0TEETCT-
BEHBN BHHYXLEHHHWE OQJEKTPUYECKME AUNOJNBHHE NEeDPeXods BHYTpr 5§ -
000M0YEN . Cuisl ocumAnATopos nosoc nornomesma Am** x Eu®* 5 xpuc-
TaliaX OpIMHADHHX M IBOMHHX CY/NBPATOB TaKke CBULETENECTBYDT O Bh-—
HYELE€HHOM 3JeK TPUYeCKOM IMTIONBHOM XapaxrTepe OTUX NMOJOC. B KpucrTas-
fax CHJH OCHMJLAATOPOB monoc k- "), Ey* NpeBHWANN CUIH OC Lyl
aaropoB moioc Am’t (4550 ¥ 5030% g B CpelHel Ha IBa HOpPAIKa
(~ 1,0:107 mas Bu” 0 ~1,0-107° zmahAm®* ).

, JOIyYeHHHEe JAaHHHe 0 NOJOKeHMM U CTDYXTYDE MOA0C HOTJIOLEHHS
Am5+ (8170 u 10500 £ ) n omydiukosaHHNe JaBEHE o JTOMUHEC LeHIM K
Am™ g Lo (®, (12) neran B ocHosy NPeLJIOKeHHO! CXEeMH OCHOBHOTO Tep-
wa Am’* Y.

flcxona u3 oOmed mupumd MyibTumiera ¥ (12330 CM'I), 0HJa BH-
yncresa Kohcramra BkpaHupoBamni agipa Am’" (6 =52). U3 sroro
crexyer, yro 5& -oGonouka aXTMHMIOB 3HAUNTENBHO MeHbUE OKpaHnMpyer
4po, veM 4§ —oGonoyka JanTamkLos (LaaALw 6 = 34). B npexmo-
MOKEHUH © BOZODOAONOLOCHO! Mojeny mora Am’* OHIO OLEHEHO Cpel—
Hee paccrodme 5§ -oGonoukm or axpa (14 ), '

Ha ocHose TIONyYeHHHY NABHHX O UUC/Ee KOMIOHEHT DACHENJIEHA [o—
soc Am®™ 4550 g 5030 A BHCKa3aHO NpeLIoNOXeHKe 0 TOM,4YTO NEpPBHE
ABa BOBCYEIEHHEX 3MeKTDoHHNX yposra Am>* (21906 v 19877 cu™l) =
npUHaLNIeXar X OCpameHHNM KBMHTETHHM TepMaM.

llepBuit BO3CYKLeHBHE yposenp (19877 cu'i) H8 O0CHOBE Npasnui OT-
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dopa XAJ4 9NEKTPHYECKOTO JAUMOJBLHOTO NepeXoka M Hac/QLeHHOTO YucCJa
KOMIIOHEHT pacmeniesusi Moxer OHTb, HO-BALMMOMY, MHTEpPNPETAPOBAH
kaE 0, .

JKCrnepuMeHTaNbHHE JAHHHE O YHMCJE KOMIOHEHT pacuenjieHgsa 0oJoc
A’ & npeljoxerHad cXeMa OCHOBHOTO CENTETHOr0 TepMa N03BOJAeT
cXesaTb BHBOX O YaCTHYHOM OTCTYNJEHMM OT HODMANLHOTO THNA CBASH
(L, P ) u npucmxennu cBasy x Tumy NpOMEXyTOYEO! M 3,} -CBA3M,

Ha ocHosaHuy §eHHHX OO yBeJuYeHuM NOJYWMPAE KOMNOHEHT pachern-
neryd nonocs 50304 Am’* B xpucremsax coeluHenud aepunua mpy mo-
BHICHNY TEMIEpaTypH clejlaH BHBOXL 00 9KCITOHERUXANBLHO! 3aBUCUMOC TH
MexIy NOJNYyWMDPHHOR NOJOCH NOraomeHys ¥ adcoJDTHOl TeMneparypo#, B
OTJMYKe OT JHHeHHO 3aBMCHUMOCTHM MEXIY NOJYUHDHHOR 1 v yHallmeH~
HO# B ciyvyae JaHTAHMIOB.

PajiyosuTHuecKoe BOCCTAHOBNEHNE amepriua (VI) u
auepnmua (V)

3Becrao, wro amepumast (VI) n auepuumii (V) B BoZHNX pacTBOpax
BOCCTAHABIMBAKTCA NOK HeACIBAEM COOCTBERHOTO anbpa—y3.yydyeRua 11,
13, 14,15,16). NepBoHava’xpHo CUNTaNOCh, YTO CKOPOCTE DALMOJUTUY e~
CKOro BoccraHoBJenna kak awvepumma (VI) ,rax u amepuuus (V) mocTods-
Ha ¥ npenopuMoHalHa COmeH KOBUEHTDAUNE aMepuiud B DacTBOpe, HpH-
9eM KOS(PUUMERT NpONCPUMOEANBHOCTH BABUCHT OT COCTABA PACTBODA.
OARago Goiee XeTalsHHe MCCAEIOBAHUA NOKA3&JN,YTO BTO yTBEDELEHHE
crpaBelmBo Tonpko Knd amepunua (VI) (I7).

Pagnomruvecxoe Boccrarosnerre amepunus (VI) u (V) mcenenoBa-
70Ch B pacTBOpax XIODHOH, CepHOM u asorHoX Kucaor. Buio malieHo,
9TO BO BCEX CIyYaaX CKOPOCTb BOCCTaHOBIEHMA aMepuuus (VI) mpomop-
UroHalbRa o0mel KOHNEHTpaUuy aMepuuud B pacTBope ¥ NpakTHYECKH No-
CTOAHHE 10 NOJNHOI0 MCYe3HOBeHus amepumus (VI):

d[Am ] -
TTar Ka [Am]osw.‘"af

Ing pacyeTa BeNWYMHK kd yIoOBe# MONB30BATHCA HBMEHEHHEM
CpeAHETO BANEHTHOTO CoCTOANAE, N , auepuuug b pacTBope CO BpeMe-
HEM, TIOCKONBKY OT0 M3MEHEHHME XapaKTepuU3yeT TONLKO NpOLECC BOCCTA-
HOBJEHEA aMepWLMA, HESABHCHMO OT TOI'0, KaKO#i U3 XOHOB BOCCTAHAB—
ImBaercd, u, YTo HanboJee BaKHG, DeaKNuA A¥CIponopUMOHYPOBAHUA aMe-

)
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pruua (V), mpoTexawmas B KMCIMX DAcTBOpaX, He NDHBOLMT K M3MEHE-
HYD C PeJHeT0 BAJIEHTHOI0 COCTOAEMA. Bo BceX mccleZoBaHHHX KMCIOT&X,
3a UCKIeBueM 9,0 u lZ,cCL)NM HCIO, , m3MeHeHME CPeLHEro BaNEHTHOTO
COCTOSRMA CO BpeMeHeM, ;= , NMOCTOAHHO 40 TeX mOp, MOKa B PACTBO-
pe npucyrcreyer auepumu (VI). 9TO CBULETENBCTBYET O TOM, YTO
CKOPOCTh PAIMONMTHYECKOTO BOCCTAHOBJEHNA ONPELe]AETCA CKOPOCTHD
00pa30BaHMd BOCCTAHABJMBAKNMX NPOKLYKTOB paiuoin3a ¥ BCe o0pasyi-
mEecs BOCCTAHOBMTENH DacXoLyDTCH. Peakumy BOCCTAHABJIEHAA aMepuums
(VI) u avepumma (V) ABAADICA NOCN€XOBATENbHHMA, OJHAKO, KOTILA KOH—
nenTpams amepuuuA (V) CTAHOBMTCS 3HAUNTENBHO GOJABNE KOHLEHTPAUMK
avepumus (VI), amepnuus (V) HaumHaeT KOHKyDPMDOBATH C aMepUIyeM
(VI) B peaxmum ¢ npoiykTamy paimoJu3a. Ha ©9To yka3HBaeT 3aMeiie-
AHe BOcCCTaHoBAEHMA amepuiua (VI) wm poct xoauesrpamuu amepumua (M),
EorIa ocraercd Mano avepumud (VI). 3To 3aMelJeHMe HaOADIaeTcd Iaxe
npu Hum3kof xucrnorHocts (0,1 u 1,0 M cepras kuciora), rie Npakraye—
CKM MOXHO TpeHeCGpeub XucnponopuuoHuponarueM awepuuma (V), Koropoe,
Ha MePBHf B3raaq Morjao OH 00BPACHATH 3aMelleHHe BOCCTAHOBJEHUA aMe-
putus (VI) u nossieune amepnums (), Koria KORIEHTpALMA aMEDHUAA
(¥) Bemska.,

Ecm npuHATH, YTO B pacTBOpe NPOTEKANT KOHKYPUDYNIKe DeakuuH
Boccrasoesesus amepnnud (VI) u amepuumua (V), npuyem Bech o6pasyb-
mgiics B pesyabrare pamMoNM3a BOJKH BOCCTAHORMTENb DACXOLYETCA Ha
BOCCTRHOBIEHNE TOTO MINM WHOTO MOHA auepuund ( 0 JeM CBHAETENBCTBY-
T NOCTOAHCTBO CKOPOCTH H3MEHEHMA CDELHET0 BAleHTHOI'O COCTOAHNA),
TO BePOATHOCTL TOH uJyy wHol peaxumy OyLeT ONpELENATBCA OTHOWEHMEM
xouueHTpanwmy amepuuusa (VI) u (V) ¥ oTHOuWERMEM KOHCTAHT CKopocrTel
¥X peaxu¥ c BOCCTaHaByBADMMMM LPOLYKTaMy., OTHOmMEHME KOHCTAHT
CKOPOC Telf MOKeT COHTH NMoAyYeHo 43 Caeiybmrx ypasHeHmid (II):

d[Am(W)] __dr[Anb ]
& d[ ] w" " k —k [A“{-\mfw; dt
ke Am. (Vl)] ([Am (V)]) k (k [Am,] oS d,[Am(y)] [Am, (V)]
Wt \[Amw] 4t Jmw]

JTH OTHOMEHMA OHJY BHUKCIERH IAf 0,1 u T ,0M cepHO!l KUCIOTH u
pacrBopos cocraBa O,2M HCRQ, + I,0 M Li,B0, = 0,28 HCPO,+
+2,0M b, 00, . B cayvae i,OM CepHO! KCHIOTH yYMTHBANOCH TaKEe

imcnponopumonyposaBue avepnnnd (V). IlonyveHHHe pe3yALTATH NPHBELE-
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HY B radamie 3.

Tadauua 3

0,2M HCBQ, + 0,2M HCEO, +
U.i M H2$Bl‘ + :LUM LbstQ + Q,UM L“QSUA 1,0M H2‘304

2,0 £ 0,5 9,0 21,0 10,0 £ 0,5

CKopocTh BOCCTaHOBNEHUS aMepuuus (V), B oTimume orT amepmuug
(VI) nmocrofnHa TOMBEO B camoM Havane, ¥ yMeHBIAETCA C YMEHbIEHMEM
Kouuesrpauyu amepuuua (v ), npuvey B pacTBODE NOCTENEeHHO Hakaray-
BaeTCH NEePeknchr BOLODPOAA .

THIo HallleHo,YTo BHXOX 00pasosauys nepexucy Bo;lopo,ua,(}Hzoz
B pactsopax Am®  cocrasater 1,24 n 0,7 gaa 0,I u 1,0 M cepyoti
KuC10TH, COOTBETCTBEHHO. CneuwaibHO MCCIELOBANOCH TAKKE BOCCTAHOB-
nenyne amepumua (¥) mepekmcso BOZOpoJa B 0,1 M HCEO, . Yapaxkrep
BOCCTAHOBJIEHNA B 3TOM CJyvae CuJ aHaAQTHYEH HaO Iona pmeMyca npu
PamM 0N THYECKOM Bo&%manoanenm.

Bemwnakd=—&t— MO3BOJNAET pacCyuWTarh HavyasbHHE BHXOLH
BOCC TAHOBJEHAA aMepuLuA (VI),CAmM y B €IMHULAX YMCJIO BOCLC Ta-
HOBMBIMACA MoHOB Ha 100 9B nornoueHHoli sHepruu. LA m3oTona anme-
puuni-24I, npuuss Ty, -461 43 TOLA& ¥ DHEPTHED allppa-pacnansa
5,639 s, GAmM =103,4 Ky . B racmue 4 NpNBELEHH BeNMYyHH
BuX0A& BocCraHoBaenud amepuumd (VI), noiyyemHse Ird pasmysex pacT-
BOPOB XJOPHOH, CEDHOA M aB30THOA KMCJOT.

Kex BUAHO M3 3TuX LAHHHKX Ha BHXOL BocCTaHoBIeHYA aMepuima (VI)
BINAET Kak yBenMyeHue KUCJHAOTHOCTH, TakK M yBelUyeHHe KOHIOEHTpauuy
XjopaT- u CyNbyar-uOHOB. BelMVMHH BHXOZ& BOCCTAHOB.JEHUA aMe Lumma
(YI) B xnopHoi u cepHOX HucrorTax MPUMEPHO OJXMHAKOBH ¥ yMEHbLAWNT-
CA C YyBelndenyeM KOHLEHTDaLWU KUCTOTH, HCKJIOUEHNe NMpEACTABAAET
10,0 M cepras Kucnora, Las KOTOpO# HalnoZaeTcs HEeKoTOpOe yBeamye-
Hre BHXoza. B 0,2 M xnopwoit u 0,1 M cepHoli ®mcnorax BH X0 JIH
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Tadauna 4

BHXOAH palu OMMTHYECKOTO BocCTaHoBJeHUA amepuumua (VI)

Cpesa Camw Cpexa Gane) | Cpena Canin)

0,2 M HCIO, |[4,18 0,1 M 4S80, 4,18 0,5 M WND, 7,1
2,0M " 3,31 I,0M " 2,95 3,0 M " 8,9
a,oM " 3,31 2,0M " 2,59 6,0 M " 9,0
6,0M " 3,52 4,0M " 2,09 9,0 M " | 10,6
2,0 M HCeO, + 60 M " 1,86 | 14,3 M " 6,0

+4,0 MNalCQ, |3,94 10,0M " 2,28
4,0 M HCIO; + 0,2 M HCIO, +

+2,0 M NaCBD, | 3,67 + 1,0 MLi,50, 3,26

0,2 M HCIO; +

2,0 ML, 80, 2,63

BOCCTAHOBJEHAA OLMHAKOBH ¥ MAKCHUMaJBHH, YBeJnMueHue KOHLEHTpaUuy
XJopaT—NOHOB NPH TOCTORHHON KMUCNOTHOCTM NPUBOLUT K YBEJUYEHHD BHXO
Ia BoccraHonnewna auepuuus (VI), B cayvae xe cyuapdaT-noHOB MpOUC-
XoxnT o0parHO€., B KOHLUEHTPUPOBAHHHX pACTBOpDAX XJOPHOK KUCAOTH Xa-
pakTep BoccTaHoBnenna amepuums (VI) pesko umameHsercA: B 9,0 M
xnopHo#t kucnore (pmc.4) BHXOL BOCCTaHOBAEHNA, NMepBoHAYAIBHO paBHHL
npuxepHo 2,9 ,CHCTPO yueHbMAETCA C YMEHbULIEHWEM KOHUEHTpaUWyM amepu-
maa (VI). YBemmveHue oSue!t KOHUEHTpALMYM aMEpUUMA,T.e. JNO3H OCJyYe-
HiA, OPUBOLUT K COJiee DESKOMY YNMEHDUEHMD GAm(vo . B IZ2 M xnopHoi
KucioTe BoccranoBienne kax MmepnumA(¥I) ,rak n amepuuns (V) npaxktu-
yeckn orcyrcrsyer (300 vacoB).

B KOHLUEHTD#POBAHHHX pacTBOpAX XJODHOU KHCIOTH B 3HAYMTEJ/BHOIM
CTeNneHy MpOMCXOLUT pamuonnTnyeckoe pasioxennme HCIO,, mpuveM npo-
AYXTH palnoiusa, MOo-BUIMMOMY, NDPENATCTBYDT BOCCTAHOBJEHMD aMepu-
uus, TakuMy npolyKTaMu MOTYT OHTh C12 n CI0,, oOpa.oBaHMe KOTOPHX
CHIO OTMEYERO Npy OGCAYYeHMH XJODPHOM KMCJAOTH ramma-iyuamy (I8).
TIpr mccrnerosasms CrekTpoB moryomeHua amepuiud (Il) B KOHLUEHTDHPO-
BAHHHX pacTBOPaX XJIOPHOK KMCJIOTH HaOJWLAJIOCH CHJIbHOE yBeANueHme
NOTJIOWEeRNs B KOPOTKOBOMRO3OH odnacTy cnexrpa (npu LJIMEAX BOJH
MeHbUAX 500 MK), KOTODOE MOXHO OTHECTH 3a CueT CI, u CIO, , oOaa-
JapiyX morioneHneM MMeHHO B 3Tof o0JsacTH,

Xox BoccraHoBsneuns amepuuns (YI) u (Y) B a3oTHo! KMCJIOTE 3Ha-
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UHTEJIBHO OT/IMMETCA 0T XOJ& BOCCTAHOBJEHMA B Ceplod u XJIOpHO! KuC-
oTaX: BUXOUW poceradosseHus amepuuns (V1) yoenwuunowresa c yseny-
HeHHEM KuHUCHTpANMY aB0THOU KMCHOTH 40 9,0 M ¥ JMiL HECKONDKO
yueupwapres v 14,0 M. Tlpy oroM vesmumHL BHX04 0D lipumepio B 1,5-2
pasa BHUE MULCHMWILION BCIMYMIN, nojyvyennod B 0,2 M xnopHoMt Kuciao-
Te. AMepuimlt (V) , BunpoTud BOCCTANABAMBACTCS B A30THOR Rucaore
OUCHDL MCHJIEBHO 41 CKOPOCTB BOCCTAHOBACHMA YMEHBWLACTCA C YMEHBlLEHUEM
ero Kouuenrpauun (MarcuMainHad CKOpocTh BoccraHoBieHms amepuuma(V)
cocraBiier oxoso 1% 5 yac B 0,5 1 0,8% B yac B 3 M HNO, ). B
A30THOXUCIHX pacrBopaX arepunud (Il) nepexucs BoJloposa He oOHapyke-
Ra. ITo-Bumamvmory, wauo Hi e LIONOKUTD,YTO B a30THOKMCILX pacTBopax
BOCCTAHOBJIEHME IPONCXOLMT Mol LellcTnueM BTOPMYHHX MPOLYKTOB, NoJNy-—
YanuuXCd Npy B3AUMOLEHCTBUYM NPOLYKTOB palmoim3a ¢ a30THOH KucioTol,
CyMMapsull BHXOJ TaKux HPOLYKTOB, SBIARWIXCA BOCCTABOBUTENAMY LA
amepuuua (V1) y BHIE BHXCUA BOCCTAHABIMBABIMX NPOAYKTOB painosnsa
BOIH, TOIA8 Kak TONbKO HECOJBlAd YaCTh BTUX BT OPUYHHX NPOXYKTOB
BoccTaHasimsaer amepnuui(V ), AHajiormyHoe yieamuenne payuoanTHyec -
Koro Bhxoka BoccraHopiewws Ce(IV) B asorHoll Kmcsaore OO nprmnuca~
HO oOpasoBanui HuTpUuT-oHOB (19). Kak 0KaJan0Ch, HUTDUT-KOHH, AR~
JAACH CUNBHNMM BOCCTAHOBMTENAMA JJd aMepULps (VI), He BOCCTaHaBMM-
Bawr amepmumii (V): LecaTwkpaTHas mo OTHOWEHKD K KOHLEHTpauMy ame-
pauna (V) noGanxa HUTPUT-MOHOB HE NpuBeJa k yBeJHYEHMO OYEHDb Mei-
AEHHOT'O PalMO/IMTUYECKOTO BOCCTAHOBJIEHAA aMepnuus ¥) BT M HNO,,
TaAxee OTHOLEHUE EMTPUT-HOHOB I amepuuud (VI) u amepuummo (¥), no-
THEAMOiY, W OOBACHAET DABJ/IMYRHI XapakTep BOCCTAHOBNEHUA STUX VOHOB
8 a3cTHON xuchore.

Brufkue TeMmepaTypy B& CKOPOCTH BOCCTAHUBJIE HUA amepnius (V1)
M3yuaNock b pactsope cocrasa 4,0 M HCIO, + 2,0 M NaCBO, . Oga-
38J0Ch, UTO C yBEJMYEHHEM TeMnepaTypH CKOPOCTh BOCCTAHOBJEHNA
yBequympaerca, u npu 759 TIpUMEPHO B 4 pasa NpeBHWAET CKOPOCTH BOC-
CTaioBJIeHud, Haonngapuyncs npu 25°. Tagoe yBeJmyeHue CKODPOCTH Boc-—
craroBJienus amepununs (VI) CBHACTENBCTBYET 0 BOCCTAHOBJICHUHU aMepy-
wa (¥I) souoit Py NOBRUWEHUY TeMIeparypH, Tak Kak BCEe }3BECTHHE
X0 CHX Top laHHHe yKasHpabDT Ha TO, UTO CKXOpPOCT® paayosiu3a BOAH NOJ
LeHCTBHEM almba-yacTug oT TEeMNeparypl He 3aBUCHT. ITOT BHBOJ NOJ-
TBEDEESETCHA TEKEE TE€M,YTO CXOPOCTL BOCCTAHOBAE HUSA npr 75% ABagercs
Qynxuuel xomuenrpaumy asepwuusa (VI),
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lucnponopunonnposanne amepuuma (IY)

IpuHATO cuntarb, yro aMepnuuit (IY) He oOHApy®UBAETCHA B BOLHHX
pacTBOpax BCJEJCTBHE BOCCTAHOBJEHMA BOLOE L0 TPEXBANEHTHOIO COCTO-
AumAa, OLH&aKo TaKOoe MNpennojoxeHne oKaswBaeTrcad HeLOCTATOYHHM LA
00BACHEHMA MeXaHy3Ma peakLuy Jucnponopumonuporanud amepuuua (V).

B 9TOM cayvae NpUXOZMTCA LONYCTUTh, YTO o0pasymumuiicd aMmepuimii (I¥V)
[IOMMMO BOCCT8HOBJIEHNA NPOLYyKTaMy paxuonusa, JuGo LMCNPONOPUMOHU-
pyer, JmGo B3auMofteiicTsyer ¢ auepnoueM (V). OxcriepuMeHTaJbHHE HC—
CleLoBaEuA NOATBepIAuAY OTH npeinosoxesua (20).

Ilpn pacTBOpeHMM LBYOKUCH amepulLma B CepHOM KucioTe B pacTBOpE
o0Hapy xMBanTCi 3aMeTHHe Konuvecrsa amepuuus (VI), KoTOpHHE MoxeT
NOABUTHCA TOJBKO B pesyisraTe Jucrponopugonnposanua amepumsa (VI)
U noclielyomux peaxuuit:

2Am (®=Am (@) +Am ()

Amv) + Am, (F)=Am (@)+Am ()

Hapanxy ¢ 9TuM B CHJBHORMCJHX pacTBOpax MMEET Meéro peakuma:
2 Am (9)=Am (&) + Am (@)

B oGoux cayvaax cymuapHol peakumeil OyLer:
3Am W) =2Am (5) + Amw)

Tax xax auepuimit (V) B pacTBope mnpakTHyecku 0ICyTCTBYET, TO
CKOPOCTb CyMMapHO# peaxuun onpeieiasercs peaxuueir (1),

IByokuch, aMmepuuud pacTsopaiacs B 0,53 1,03 2,0;4,0 uw 6,0 i
cepHOMt kKuciyore, PacTBOD aHaamaupoBaJCA CNEKTPOLOTOMETPUYECKK Ha
cosepxanne amepuuma (i), (V) u (VI). poMeXyTOK BpeMEHM MEXKLY OT—
JeJieHkeM pacTsopa ¥ W3MEpeBHAMY CoCTaBiafAa npuMepHo 20 mud. Bepoar-
HOCTBb peaxuuy IMCTIpOmopunoHnpoBannsa amepuuus (VI) paccumTHBAEJACEH
no peakuuy (4). PesynbraTs npuBeieHH B TaoaMle 5,
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Tacmnua 5

IucnponopuuonupoBatne amepuums IV B cepHoll KuCJoTe

KoHuenrpa- | OCnas CocraB pacrBopa B # | BeposaTHocTh pe-
UMA KinCJo- | KOHUEHT~ Am () Amv) | Am(¥) axmuy B %
TH P s IMCTIPONIOp-| BOC-
Ly UMoH, C TaHo-
B pacT BIleH
BOpE, Am (1v) .
MM Am(1¥)
6,005 | 204 |er,y | 1,7 |06 36 64
4,009 | 16,9 80,7 | 18,9 | 0.4 57 43
2,0 10,3 75,7 24,3 10,0 73 27
I,0M 5,7 68,1 30,1 |1,8 96 4

X) IBYOKMCH DAacTBOpAJECh NDW HATDeBAHMM HA BOMHOM CaHe.

Kax suimo w3 radmun 5, peakmma IMCIIPONOPLMOKUPOBAHMA aMepy-
wa (IV) snorse omymuma Jake B CpaBEATENLHON KDEMKOH KHC/I0TE
(6,0 M H,80, ), u no Mepe yMeHBmEHUS KMCIOTHOCTH CTAHOBATCH 0~
My HUDY meit,

Ang noxrBepxnenns peakums (2) OWIM NOCTABIEHH OKCNIEPUMEHTH , B
KOTOPWX IByOKMCH pacrsopdnack B 0,5 M cepHolt kuciore, Colepramei
n3BecTHce KoamyecTso amepyma (V). B cayyae, KOTAa UCXOLHOE KOJIU-
vectBo auepuiyua (¥) Owiao B 2 pasa GoJblle KOJMYeCcTBa pacTBOPEHHOTO
aMepuims (IV), BEDOATHOCTY peakuumy pacipeiefuiuCh CeLyomiM 00 pa-
30M:

peaxuna 2 - 77 %,
pearmua 1 - 10%,
peaxuus Boccradosnenus Am IV - 137,

B cuiyvae, xorza ncxoLHoe Xoxwyecrso amepuuma (V) GuJo B 2 pasa
MEHbIE KomuecTsa pacrBopenHoro amepnuua (IV), amepumm#t (V) nos-
HOCTBI mpopearnposan ¢ amepnuue (IV) ¥ BepoATHOCTH peakumii pac mpe-
LeJMANCH CleLyomuM 06pa3oM:

peaxmsa (2) - 37%

pearxma (1) - 52%
peaxuus BocCraHosieHua Am (V) - 114,
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Tax xak ckopocty peaxuuit (I) 1 (2) ouvens BEJIMKN, KUHETHYECKOe
HCCleLoBAHNE OTUX peakuuil 3aTDYIHNTEAbHO. TeM He MeHee noxyyeHHHe
DE3YIbTATH JADT OCHOBAHME N0MATaTh,YTO OTCYTCTBME amepumma (IV) B
BOAEX pacTsopaX 0OBACHAETCHA NpOTEKAHUEM peaxunt (I) u (2). Boc-
Cranosnenme aMepnums (IV) npy KoMHaTHOM TEMIEPATYDEe MMEeT MeHbliee
SHAUEHME ¥ 00YCJIOBIEHO BIaMMOLEHCTBUEM C MpoLyKTamy paluonnsa,

Rucnponopuornposanne amepmma (V)

Kommuecrsennoe nccnenosanme Peaxnuy JIMcnponopuyoHu poBanna
avepnuua (V) npeicrasnger SHAYNTENLHYD TPYAHOCTB, T.K, OHO OCJIQE~-
HAETCA UeJINM DALOM NapasiensHo NAymnX peakuu, OcoGeHHO B cryvae
auepnuua-241, rie CuAbHO CRABHBAETCH BocCraHosnienne amepnuma (IV),
¥) v (VI) npoxyxramy balmomsa. B sToM ciyvae HaGinIaeMoe M3MEHe-
HH€ KORUEHTpamuil pas MyHNX MOHOB aMepuonA ABIAETCH DE3YNbTaTOM
CHeRybUMX napanyenbHHX pearumits

K,
2Am,(\2)““"k Am W+ Am (v)
2 k3
Am©+ Am (v = Am @) + Am ()
4
k

2 Amv (v) ,—_—i:Am, @)+ Am (V)
k6

Am® 2> Am, (&)

Am @ 225 Am (8) g
Am ) 35—> Am (%) 10.

K, nponopunoHaabHa 4-f crenewn KOBOEHTDAlMY MOHOB BOLOPOLA.
CrefoBaTennHO, B KMCIHHX pacTBopax paBHoBecue (5) cxBuEyTO BIIpaBo,
uemy crocoGcrsynr Tak®e peaxmmn (6), (7) n (8), u oOparHoX peak-
uned MOXHO npeHedpeys, PaBHosecue (6) » KaK yXe yKa3HBaJoCh, yCTaw
HABIUBAETCA MIHOBEHHO M CUJBHO CABAHYyTO BNDaBO, T.€, 06paTHo#
Deakune TaxEe MOXHO npeHedpeys, BepoATHOCTS pearkuun (7) B KuCAHX
PacTB0pax ropasio MeHbNE BEPOATHOCTH peaxuwy (6) u ee MOXHO He pac.
CMaTpiBaThb, TeM COJNEe, 9YTO B COYETAHUYK C peaxmrest (5) oum mapr
OLWH ¥ TOT Xe CyMMapHHI pesynmar.%’, 95 W Q6 - CKOpocTH BoCCT&-
HOBJEHRA CooTBeTCTBENRO avepumua (IV), (V) n (VI) NpolyKTauy pa-
Luom3a. Kakx OHIo YCTaHOBIEHO, IOKA KOHUEHTpanys avepumua (VI) B
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pacTBOpe Oonblie XoHUGHTpanuu amepumua (V) BoccranoBaeHMeM NocJiel-
HEr0 MOXHO npeHeOpevb., B 9TOM Ciyvae:

R, R =R, =k, [Am]

odus,

rLe Qd - CKOpocTh 00pa30BaBMA BOCCTaHaBJMBARLMX NPOLYKTOB pamuo-
msa, Ky - KoHCTanTa paiMalMoHHOr0 BOCCTaHOBJEHHA COOTBETCTBYP-
med - gx Ha NpAMOJMHENAHOM yuvacTKe rpaguka “"cpelHee BaJeHTH:!e
cocrodnne ~ Bpema" [Am)) ~ CyMMapHA# KOHIEHTDAUUA aMepaimi
B pacTBope.

CKopocTh BCEro npomecca OyLeT ONPeLeAATHCA CKOPOCTHD peaxumm
Zncnponopunonyposarua amepuuus (Y),

00uy.

CJIGJLOB&TGJIBHO, A4 N3MepeHna KOHUeRTpALMY KaxLoro M3 BaJeHTHHX
CocToAHNME CyneM uMerTh:

dBm )
]_ i[Am(v)] +1< Am(vﬂ[Am(lVﬂ R,

d/[Am( )
! =k [Am(v] ~k, [Am)][Am (lv)]+P

de ”
d,m( )] =k A [ m,(‘ﬁ] k [:Am, (v)J[Am (W)] Q

o [Am @]

i -k sLAm @][Am @] + R,

Tax xak amepyimi (IV) B pacrBope HE MoABIAEICA, 0 YeM MOXHO
CYARTE DO COXPAHEHWD NMOCTOAHCTBA CYMMH KOHLEHTpAaUXY MOHQB aMepy-

nd Ha NPOTAXKEHNH SKClepuMeHTa, MOXHO CYXTATH g’—‘zﬁ@l =0,

CrleloBaTeibHO:
1<3[Am (vﬂ@m(\j)]ﬂ(, [Am(v)]z— Q4 16.

lloacrasnp aT0 BHpakemse B ypasHewus /12/, /13/ u /I5/ u zame-

R, mo ypasuennn /11/, nonxyduu
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od[Am @)

dt
0 Am @)
[dn: ]: ~3K, {Am’(@]z* R 18,

d[Am @)]
P k‘f_Am(_V)] 19.

= 2K, [Am 0] - R

Ins pacuera xoHcTaHTH X, Oyiem umers creiymme BHpaxe Hud:
d,[Am (v:)]

}(:ipd‘ ot 20,
12 [Amw]? ’

oA v ]
kz;f_ de ot
Yo [Am]?
d [Am @]
TR
1 [/\.m (v)] 2

X

o oTuM dopMynaM ONIM BHYMCIEHH KOHCTAHTH CKODOCTH peaxuuy
fuciponopououuposanud avepumua (V) B XJIOPHO#, CepHoii ¥ aBoTHOI
kucnaorax (21). Bosee yIoOHHM 0Xa3asoCh PacTBOPATL B COOTBETC TBYD-
weit xuciore amepmumit (VI), Tak Xak B STOM cryvyae MoEKHO npeHelpe-
rars BoccranoBieHueM amepnuma (V) B TeveHwe Gosee IMMTENBHOTO BpE
uenw, Homuenwrpauuu amepmma (W), (V) u (VI) ompezeramucs CNeKTpo-
DOTOMETDHYECKUN METOLOM HA cnexrpodororerpe CP-4, TunmysLe KpubHe
W3MEHCHMA KOHUCHTDALMY MOHOB aMepuUuA CO BpeMEHeM npeJlCTaBleHH Ha
pac. 5,6 u 7. B SKCrepuueHTax, rie B KDEnKol KuclroTe pacTBODAJCH
amepuuuit (¥) u ycmesan NPOIHCTIPONOPUMOHNPOBAT b DPAHbLE, YeM CKa-
EGICA paLuol4THYECKOe soccTaHoBnerze (puc.8), XOpomo BUAHO OTHO-
wetne BuXoxos auepnuud (VI) u (Il), 06yCJIOBNEHHHX NpAKTAYECKH TOMb-
ko peaxuusamn (5) v (6), xoTcpoe pasEo npuyepho 2,

B XnopHoil Rucuore KosctaHTa CKOPOCTH DpeaxuUMy ANCIPOIIOPLIIQHN~
pobaHuy amepyupa (V) paccuurTunanach g 4,0; 6,0 1 9,C ¥ zucnorH
10 BCEM TpeM ypaBEEHMAM. JCDCIHEHHHE BeJMYMEH KOHMCTAHT NpUBEL RN
B Tadmuue 6,

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120011-6



Approved For Release 209/08/19 : CIA-RDP88-00904R000100120011-6

-I8-

HccnesoBasoch BAMAHME TEMIEDATYPH H& CKOPOCTH ANCTNIPONOPLY O HY PO~
BaBud B 4,0 M pacTBOpe XJopHOM EHMCIOTH, COJXepxamelt 2,0 M xrmopara
Harpud, lloslyyerHHe pesyJbTaTH NpPeACTABAEHH TaKxe P Taduuie 6.

Tadamua 6

KoHCTaHTE CEODOCTM peaxuun IMCIpONOpuEmOoHUPOBAHKA
vepunua (¥Y) B XJopHol#t EKmciore

KoHnenrpa- 0 4,0M HCRO,+20M NoCBO
A xncgo- 25%  HCPO, 0 e 0 40
TH, MOJb/I 4,0 6,0 9,0 25 50 75
K
n.ons Tuac™T | 4,0£0,3| 17,043,0 | 982 | 4,0:0,3 |43,4¢0,4 |480+T0C

Tpadux 3a&BUHCHMOCTH k4 %[H"] npeicraBiager coood mnpa-
uyp o (puc.9), HakIoH Romopoﬂ (dafgk/dfg[u'] 3,98) cBuIETENBCT-

ByeT 0 TOM, YTO0 CKOPOCTH IWCIPONIOPUMOHMPOBARMA B XJIOPHOH KuCJI0TE
NponopuioHaNbHa 4~ CTenmeHW KOHNeHTpAnWE® BOZODOLEHX MOHOB. Ipy-
Be.n;eunaﬂ KOHC TaKTa crcogocm peaxymy K=K,/[H]* ,cocraBaser
(1,45 £ 0,10) x 10~ Mon. ™2 vac™l, Sra Bemunma Xopomo coBOa-
LaeT C KOHCTaHTOH, MOJyYeHRHOH Crzq)enay, Acnpy u Ilenmemanom (22)

C ydJerou T0r0, Yo MpM BHBeLeHUH Gopuynd Ind pacdera K, uw npm-
RuMang- d/[Am(v)] /ot no peammmm ImcnporopuuoErpoBakms panmm
2k4[Am(v)]2 . Tpadux saBuCHMOCTH ?g k, or ..4,,- (pne.10) zaeT Bo3~
MOEHOCTh D&CCYNTATH 3SHEPTUD axmaanum Peaxuyii_ICIIpONOPIY ORUPOBa~
BN, EKoropad cocrasaser 19,3 0,9 kranz.Mox -,

K a5‘ -
I3 ypanemua K’ =e e g " ]/m' (23) owmy paccuMTaHH Tagxe

Besmyunrd AH” AS* w aF” zaa 25%, KoTopHe COOTBETICTBERHO PaBHH
18,7+0,9 KKaJ  MOI L ; = 20,1+ 3,0 xan—rpa.n"IMon T 12,7 =
L 0,9 xxar.Mon™.

AucnponopuosupoBanne aMepnuus (V) ncciesobanocs B 2,03 4,03
6,0 » 10,0 M pacrBopax cepHoit kmciorH (I1). BeNWuMHH KOHCTAHT pac-
CUMTHBAIICE IO BCeM TpeM ypaBHemmAM /20, 2I u 22/. B radauue 7
NpeACTaBIEHH yCDeLHEHHHE 3HAYEHMA KOHCTEHT, NONYYEHHHE LIS STHX
pacTBOpOB.

7
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Tacauua 7

KomcraHTa CEOpOCTH DeaKuMM JUCNDOTOPUNOHMPOBAHKA
ameprmna (V) B cepHolt Kuciore

Konuenrpa-
s KUC JIOTH 2,0 4,0 6,0 70,0
MOJIb/ 1

K
1
noois~Tuac™l | 13,0:0,3 | 204t1 | (2,46£0,07)xT0%|@,13+0,70)x10%

['paduyecknf pacyer CTeNeHM 3aBUCHMOCTH CKODOCTYM peaxknumy IMCIPO
nopmaonnpoaannﬂ OT KOHOEHTpauuu BOZOPOLHHX MOHOB Jas BequuuHy 4,6.
BemyuHa RI , HpHBeJJ;eHHaH x [H*] = 1 cocrasaser 0,45 t 0,03,

DPonee BHCOXK0e 3HayeHue I{I [0 CpaBHEHMD C XJOPHOU KmcinoTod nm 0oJd—
as cTemeHb 3aBLCHMOCTH OT KOHLEHTpamuMy KuCAOTH, NO-~BUEMMOMY,
00BACHA BTCA BAMAHMEM KOMINIEKCO0OOpA30BaHLA HA peakuuid LUCHPONOPLMO—
HUPOBAHMA ,

B a30THOE KuCNOTE peakuud AUCNPONOPLUUOHMPOBAHMA MCCJIEL0BANOCH
B 6,0, 9,IM u I4,3M pacrBopax, IloayuerHse BeJAMUNHH KOHCTAHT NpU-—
BeJiekd B Tadmuue 8,

Tadmnua 8

KoncraHTa CKOPOCTH peakmyy LWCIPONOPLYMOBMPOBaHNA
amepuuna(V) B a30THOM KHUCIOTE

K oHued T panud
KHCIOTH 6,0 9,1 14,3
MOJB/J1

Jxons~ T ugc™T 10,3 * 1, 140 t 15 4,1x10°

CTermeHb 3aBUCHUMOCTH CKODOCTM DeaxIyy 0T KOHLEHTPALMY BOLOPOA—
HHX HOHOB yCTAQHOBHMTb He yAajoch. U3 TaCIMUH BHAHO,YTO C yBemye-
HMeM KOHIUEHTpaUMy KMCIOTH CKOPOCTH peakKluy BospacraeT eie Golee
De3Ko, <eM B cayyvae cepHOR KucIOTH, O9eBUIHO, YTO KOMIJIEKC000pa30-
pamme ¢ NO, -moHOM mpoAyKTOB peaxuyy IUCIPONODLKCHMPOBAHNA aMe-
puma (V) ckasHBaeTCAd 0COCEHHO CHJIBHO.

/ '
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llabiesue HacumeHsoro napa rerpadropuia
amepuiua

Terpagropull aMepula noayvalcd GTopupoBanueM TpUTOpMLa UK
JBYOKMUCH aMepuuua, IT0JyYeHHOR npoxalyBaBueM Ipy 600°C oxcanara
amepyLud, PTopupoBaHue NMpoM3BOLKIOCH ras000pasHuM (TOPOM B MOHE-
necoM mpudope npr 400°C. Jasnenue napa rterpadropmja amepuuua u3Me-
panoch oy 3moHHNM MeToloM KHyIceHa, BUIOM3MEHEHHOM IO cIoCOCy
éunnca 524). Hcnonr3o0Banach HUMKeNeBad KaMepa C BHYTPEHHMM 00BEeMOM
~71-10™ cu® g Inamerpom orBepcTud Imadparmu 0,0238M. Bo Bpemsa
¥3MEPERUA TeMIepaTy pa NoLIep¥nBaiach ¢ TOYHOCTHD - 0,50. KoHrpoas
3a TeMnepaTypoil oCyLeCTBIANCA C NOMOMBH NJATHHO-NIATHHO~POLKEBOH
Tepmonapi, Cydiuvar TerpafTopuia aMepuIMad cCoOupaicd He MuleHAX
13 HepxaBewmel cranau, KOTODHE 3aTeM aHalu3)POoBaiMCh DaluoMeTpuye-
Ckn no O ~u3nyyeHud amepunua-241,

[lonyyeHHHe 3Hauenud JLaBJeHud napa rerpadropula auMepUUUA X0po-
0 OMNMCHBANTCS ypaBHEHUEM:

108
&%pm = (7,727 * 0,008) - {10,886 ;0,065) 10°

BepoarHas ouwyCKa JIJd KOHCTAHT, BXOLAUMX B ypaBHEHME, COOTBET-
CTByeT CpeLHEMy OTKJOHEHND SKCHepMMEHTANBHHX TOYEK OT npamolt, onu-
CHBaeMoil 3TUM ypaBHeHMeM. C yyeToM cucTeMaTrvyeckuX oundok (oumCxy
B reoMerpmu npudopa, M3MEpEHMU TeMnepaTypH ¥ T.4.) ofmasf omudka
B 3HaVYeHnAX JHaBleHHA napa coctasider * 6%, Temnora CYCJaMMaLuy
rerpadropula amepuumd B MHTEpBaJe 385-—64000, paccynuTaHHad M3 3TOT0
ypaBHEHud, cocrasiger 49,8 £ 0,3 xxan/uonb. Buuwe 640°C sasiemne
napa pesko najaer, YI0, NO-BUAUMOMY, yKashHBaer Ha passiokcHUE TeT-
pafTopuia aMepuius npw 5TOH TeMreparype. CpaBHEHWE TENioT cy G-
Maumy TerpadT opnioB AKTHHMIHHX DJEMEHTOB JaHO B Ttaliulue 9.

|
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Tadauua 9

TenJoTH ¥ OHTPONUM CYOJIMMAUMM TETPagTODUROB
aKTUHULHKEX DJIEMEHTOB

Coeputenue ;f,gl;gggg;gy puisy A, DS g0 lyTepaTypa
ThE, 782 - 1024 ma ¥ | oar,y ¥ (25)
uw, 555 - 953 65 XX) 40 XX (26)
NpE, 6I3 - 8I8 71,8 46,2 (26)
Pul’, 500 - 851 68,0 46,2 (26)
An¥, 385 - 640 49,8 22,2 (24)

x) Paccuurano no LawauM (25).
xx) IpelBapuTeibHHe Pe3yJIbTaTH.,

BBMJLy OTCYTCTBMA JAHHHX 1O TENJOEMKOCTAM TeTpadTopuioB HeJb3sd
NpoBEeCTH CpaBHEHME HYJeBHX DHTpomui cyCmMauuy. TemjioTH CyomMauyy
$bTOpuLOB YETHpPEXBANEHTRHX 3JeMEHTOB M3MEHADTCA 3aKOHOMEDHO C yBe-
JAuYeHHEM aTOMHOTO HOMEepa, YTo HaXoAuTCA B COOTBETCTBUM C aKTHHMI-
Hoit Teopneit Cmlbopra.,
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1L 1. LiNO;
- 2 NaNO,
N : 3. NH,NO,
1 ] 1 1 1 ! 1 1 L | 1 | : -
2 4 6 8 10 2. Z[NGTEN

Puc,I. gggggiggngaggggg%%(lg) rpudyruiabocdaron 3 a307-
HCYTCTBUK
0LHOB&JEHTHHX uerammap y Wil PTOpHX EMTpATOR

T-1iN0, ;2 -NoND, ;3 - wu,ND,
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Bmopoi  vumpam.

1. Mg(NOs),
2 Mn (WJ)Q

] | '

0 2 2[Nog7

Puc.2. SxCTpARUMA aMepumus () w xopua () Tpud -
PocPaToM M3 a30THOKHUCIHX pacgaopgs)a gpng%gn.'-
BUY BTODHX HUTDaTOB xaﬁxaaneamux MeTannoB
a - avepnuuit; 0 - kopuk; 1 - M(ﬂ(t‘l()g)a

2 - Mn(NQ,),
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